Malaria is majorly caused by three parasitic organisms namely, P. malaria, P. vivax, P. falciparum. Physician (Microbiologists, Laboratory technicians, Medical Practitioners, and medical experts) examines erythrocytes under light microscope to study the color and morphological changes toward malaria diagnosis. Assessment accuracy depends on the physician-pathological understanding. To help physicians in cases where they may be wrong, developing a computer assisted malaria parasite detection tool has helped modern pathological services where a physician is able to get assistance in order to quickly make better decision toward malaria diagnosis. Segmentation of medical images helps in identifying features that are needed for clinical diagnosis. First order features always give accurate information about the medical image and useful for identification and analysis. In this work, first order features which entails the mean, median, mode, standard deviation, energy, Skewness, kurtosis, area, entropy were extracted from the infected malaria images. The corresponding results show a significant steady value which could be useful during classification of medical images. The work is ongoing, the aim of the work is to classify the malaria parasite and to come up with a diagnostic system that will be able to diagnose tissue and blood cell based diseases like malaria, Ebola etc.
INTRODUCTION
Malaria is a parasitic disease caused by Plasmodium species viz. Plasmodium falciparum (P. falciparum), Plasmodium vivax (P. vivax), Plasmodium malariae (P. malariae) and Plasmodium. ovale (P. ovale). This parasite exhibits a complex life cycle involving an insect vector (mosquito) and a vertebrate host (human). Malaria is common in Asian and Sub African populations and is responsible for 1.5-2.7 millions of death per year. In the Indian population, the infected rate is higher in P. vivax infection cases than that of P. falciparum. It has been discover that 50-60% of malaria patients are infected by P. vivax while 40-50% are infected by P. falciparum in India [1] . Studies of malaria in sub-Saharan Africa have been focused on a single parasite species, Plasmodium falciparum, because of its predominance among clinical cases, and its association with severe disease and mortality. Three other species are widespread in Africa but generally thought to be uncommon among clinical malaria cases: Plasmodium malariae, Plasmodium ovalecurtisi and Plasmodium ovalewallikeri [2, 3] . However recent cross-sectional population-based studies in Malawi, Uganda, Equatorial Guinea and Angola, using Polymerase Chain Reaction (PCR) for parasite detection and species discrimination, have shown that these three species are found in between 1% and 17% of tested individuals, regardless of whether malaria symptoms were present [4] . In each of these studies, the majority of these occurrences were as co-infections with P. falciparum. [5] Advancement in computer technology has encouraged the researchers to develop software for assisting doctors in making decision without consulting the specialist directly, the development of this software exploits the potential of human intelligent such as reasoning, decision making, learning by experience and many others. In this paper, certain characteristics of malaria diseases using first order features were identified, and this can be used to perform statistical classification of different types of malaria disease.
LITERATURE REVIEW
Malaria is a serious infectious disease caused by a peripheral blood parasite of the genus Plasmodium. According to the World Health Organization, it causes more than 1 million deaths arising from approximately 300 to 500 million infections every year [6] . It is a serious global health problem and rapid, precise determination of parasitemia is necessary for malaria research and in clinical settings. Many recent research efforts have been focused on new approaches to control the spread of malaria [7] . However, the manual recognition method is time consuming and effortful especially in situation where large number of samples require reliable analysis. Therefore, fast and efficient methods are required for detection of malaria parasites in order to avoid the untrue diagnosis of malaria [8] .
Nowadays, there are various techniques for malaria diagnosis available in the market but conventional microscopic technique is the best so far. Other methods are not cost effective and also these require further improvement for diagnostic precision [9] . Few literatures have suggested computer vision approach to detect and treat malaria infection based on digital microscopic images of peripheral blood smear. Color histogram based malaria parasite detection has been carried out [10] . Further, [11] showed quantification and classification of P. falciparum infected erythrocytes. Morphological and novel thresholding selection techniques for identification of erythrocytes were used by [12] . Malaria parasite in HSV (Hue, Saturation, and Value) color space was segmented by [13] . Erythrocytes infected by malaria parasites were detected by using statistical approach [14] . Mathematical morphology and granulometry approaches and gray level thresholding for estimation of parasitemia were applied [15, 16] . [17] suggested clump splitting algorithm and rule base approach to segment out clump erythrocytes from peripheral blood smear images. [18] applied rule based approach for P. falciparum infection detection purpose. Most of the literatures showed malaria classification based on cultured blood smear sample. Malaria diseases using first order feature is carried out in this work and comparative analysis is made based on those features. These features include (i) Mean, (ii) Standard Deviation (iii) Skewness, (iv) Kurtosis, (v) Energy and (vi) Entropy. In this work, these features were extracted from each of the corresponding malaria diseases and then they were compared.
METHODOLOGY 3.1 Image Acquisition / Database
The images that were used for the analysis were collected locally. The pixel values typically correspond to light intensity in one or several spectral bands (gray images or colour images), but can also be related to various physical measures, such as depth, absorption or reflectance of sonic or electromagnetic waves, or nuclear magnetic resonance. a database that contains images for the three malaria parasite images was created and manipulated using Matlab environment and algorithms. Figure 1 
Image Pre-processing
This involves filtering, selecting, randomizing, conversion to gray-scale, resizing and removal of objects that could affect the proper processing of the images. Before a computer vision method can be applied to image data in order to extract some specific piece of information, it is usually necessary to process the data in order to ensure that it satisfies certain assumptions implied by the method. The gray scale results were presented in figure 2. 
First Order Feature
The following are the various first order features, which include the mean, area, standard deviation, correlation, kurtosis, entropy, energy and principal component analysis. 
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where µ is the mean of x, σ is the standard deviation of x, and E(t) represents the expected value of the quantity t.
vii Kurtosis This is a measure of the histogram sharpness. (6) viii Principal Component Analysis: This was done using standard algorithm
RESULTS AND DISCUSSION
This section gives the detail of the result for the work.
User Interface Design
In figure 3 , the system interface developed for analyzing and getting corresponding statistics for images was developed on MATLAB 7.10a. In the interface, the type of malaria diseases is selected and the statistics' button is selected. This generates the values for each of the malaria diseases viz are P. falciparum, P. vivax and P. malariae 
Discussion of Results
The results of the different malaria diseases are discussed categorically (i.e. based on each of them). These results are peculiar and agreeable to each of the disease type. The result in table 1 and figure 4 shown is for ten images of the falciparum diseased cells, the values of the area of the image cell ranges from 3000 to 5000. In Table 2 and figure 5 , it is seen that for the area of cell images called P. falciparum, the area is sparsely distributed, and has lied between a certain pixel values of 29000 to 50000, but in terms of standard deviation, its values seems to be coherent and consistent even though there is a little error of tolerance. In Table 3 and figure  6 , some peculiarity features of the P. vivax malaria diseases are notable: i
The Area of Pixels: The area of pixels in malaria diseases called P. vivax, are consistent within the range of 56000 and 60000; these consistency is a major identifier and characteristics nature of the image cell.
ii The Standard Deviation: The standard deviation seems to be consistent and no deviation was observed, and it is coherence was consistent.
iii The mean: The values of the mean are also consistent with each other and also identifiable and measurable
In figure 6 , the statistical distribution of diseases infected with P. malaria are shown above.
i Standard Deviation: The values of the standard deviation gotten, seems to be consistent and coherent, within the ranges of 20000 to 25000 pixels.
ii Mean: The value of the mean seems not to be consistent.
iii Area: The values of the area gotten are also inconsistent and varies with varying images
As shown in figure 7 , it is observed that the areas of the pixels of the P. vivax show more consistency than that of P. falciparum which is a major disease in Africa. Its pixel value ranges from 5000 to 6000 while for the P. falciparum, and P. malaria, its pixel values are inconsistent. 
Histogram Equalization of Malaria Parasite
The resulting graphical display of the histogram equalization of the P. falciparum disease as shown in figure 5 above shows an empty status from values 0 to 148, and a steepy rise from 0 to 700 at the point between 150 and 200 and it later descends to point 700. This is shown in figure 8(a) . The resulting graphical display of the histogram equalization of the P. vivax disease is shown in figure 8 
CONCLUSION
Malaria is a parasitic disease caused by Plasmodium species viz. Plasmodium falciparum (P. falciparum), Plasmodium vivax (P. vivax), Plasmodium malariae (P. malariae) and Plasmodimovale (P. ovale).Medical images have been of high significance over the years, as medical experts are looking for ways to improve analysis on images especially through the use of X-rays, CT scans and MRI scans. Advancement in technology has helped medical practitioners in achieving most of their desires in identifying binary objects and other components in medical images which X-rays, CT scans and MRI scans cannot detect easily.
In this work, a comparative analysis was made on the three major types of Malaria diseases viz: P. malaria, P. falciparum, P. vivax. These analyses were based on first order features which include area, mean, standard deviation, kurtosis, Skewness, entropy and energy. Comparative analysis was carried out between the three types and it is seen that the P. vivax, has a consistent rage of pixel values in terms of area, than other diseased types of malaria, which can be useful as a major criterial in developing a classification system. 
FUTURE WORK
The work is ongoing; the aim of the work is to classify the malaria parasite and to come up with a classification diagnostic system that will be able to diagnose tissue and blood cell based diseases like malaria, BVC, Ebola etc.
